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COMPLETE SPECIFICATION. 
Improvements in or relating to Centrifugal Pumps. 
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BrS ^ PEEDWELL Research Limited a 
Brush Company, of Tame Road Winon 
Binningham 6 in the County of Warwkk 

we pray mat a patent mav be imnt*A 
us. and the method by which ft is^hfL? 

Wfoll^ bribed 5 
oy jp. e following statement — 

n„I * JnVentJOn relat « to centrifueal 
Pimps for pumping liquid, m such a pS 
there is a rotatablc impeller which MSS 
Lqujd entering the inlet of the pS, g °£ 
quire a centrifugal velocity relative to me 
axis of rotation of the impeller and Sauiri 
■ to delivered from aT£dcf or^S 

ax^of^S? ° f * e P^P. i-e- around the 
E?rt£ mum 01 ^P 6 "* «> the ree- 
fer- ^ is 1 tended 

SSnS? 0 ° CCUr 10 ^ being 
pumped with a conseouent hZ~~, c I^ s 
pumping efficiency. ^ decrease in 

It is an object of the present invention 
to provide a centrifugal pE SS 
tendency to cavitatioTii rJuSdTcom! 

a ISSSi to J* mvcnti ? n ^ Provide 

l-SSfit S. P a C rS P S g ano a'Sr? 
pheral wall which together dTfine a pK 
chamber, an impeller rotatable ia said 
chamber through said rear wall, an ffei 
ml he ront wall of the casing and dLSd 
symmetrically about the arie nf 
2*5 if Pier, ff 4tfta2»"SS 
^„ b ? d - S eXten . din S therefrom. SI blades 
S C ^7f a first portion which eSeS 
outwardly from the hub and which, when 
2L?™P » » accelerates lSrid S 
termg the inlet centrifugally of said 
and a second portion £8* j£ S 
[Prf«r5*.Qc/.] 



SSJSoJrS! « J** P" 5 ^ trans- 
sucf L^JSA ^enTncy^t? 
tion at the eye of the pump when tS w 

?' portion of ead bkSrS 

tation of the imndUer Bv th! 5" of ro - 
cxtension" of fiTnart n f,u ^erse 
tion we mean ffie SensSn "f SftiF* 

lethal fflfSj bSfS^ 

fSS, W bein8 ^ u 
of E m?,^ <* the pump 

neSf^ 1? * P 8 *!* 0 ^ view of the im- 
peller of the pump of Figures 1 and! 
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Referring to Figures 1 and 3. the pump 
comprises a casing indicated generally at 
10, an impeller generally indicated at 11 
and rotatable within the casing on a shaft 
5 12, an inlet indicated generally at 13 and 
an outlet indicated generally at 14. When 
the pump is in use, liquid flows into the in- 
let 13, is accelerated centrifugally of the 
axis of rotation of the impeller by the im- 

10 peller 11 and is delivered from the outlet 
14. The pump illustrated is intended for 
pumping corrosive chemical substances and 
for this reason the casing is made of titan- 
ium. The casing comprises a front wall 

15 15, a rear wall 16 and a peripheral wall 
17 in the form of a ring. The front wall 
15 is in the form of a plate-like annuius of 
titanium which has a flat inner surface 18 
and a flat outer surface 19. Around its 

20 peripheral edge, the inner surface 18 is 
relieved to provide a recess 20. Similarly, 
the rear wall 16 has a flat inner surface 
21 which is relieved adjacent its periphery 
to provide a recess 22, The recesses are 

25 of such size as snugly to receive the wall 
17 which in turn is recessed to receive two 
ring-like gaskets 23 which ensure a liquid- 
tight joint between the front and rear walls 
15 and 16 respectively and the peripheral 

30 wall 17. The three walls 15. 16 and 17 
arc held together by a series of bolts 24, 
eight in number, which pass through the 
front wall 15, the ring-like peripheral wall 
17, and the rear wall 16. The bolts also 

35 pass through a forward casting 25. As has 
been mentioned above, the wall 15 is made 
of titanium and the walls 16 and 17 are 
also made of titanium. The configurations 
of the various walls are such that they can 

40 be comparatively easily machined from ti- 
tanium with little waste. The inner sur- 
faces 18 and 21 of the walls 15 and 16 are 
flat and merely have to be relieved to pro- 
vide the recesses 20 and 22 for the wall 17. 

45 The outer surface 19 of the wall 15 is flat 
but the outer surface of the wall 16 is pro- 
vided with a recess indicated generally at 
26. 

Referring particularly to Figure 2, the 

50 wall 17 has an outer surface 27 which is 
eccentric with respect to the inner surface 
28. Both surfaces are cylindrical, the sur- 
face 28 being co-axial with the rotary axis 
29 of the impeller. The thickness of the 

55 wall 17 therefore varies from a minimum 
thickness at approximately the position 30 
to a m?Timitm thickness adjacent the posi- 
tion 31 as indicated in Figure 2. The out- 
let 14 of the pump comprises a spigot 32 

60 which is threaded at 33 and is engaged in 
a bore 34 provided in the wall 17 adjacent 
the position 31, i.e. where the wall is thick- 
est The bore 35 of the spigot 32 provides 
a divergent nozzle and the outer end of the 

65 spigot is provided with a flange 36 which 



is threadedly engaged at 37 with the spigot 
and rests on a shoulder 38 thereon. Since 
the outlet is threadedly engaged with the 
wall 17, the outlet can, when necessary, be 
removed and a fresh outlet replaced in the 70 
walL This is important in two respects, 
firstly, the outlet is the pan of the pump 
which encounters the most wear and there- 
fore will have to be replaced first and this 
can easily be done by the pump user. Sec- 75 
ondly, should the pump user wish to change 
the delivery characteristics of the pump he 
can replace a given outlet 14 by another 
outlet having different characteristics. 

The shaft 12 extends from an electric 80 
motor, or bearing pedestal, not shown, and 
passes through an aperture 39 in the rear 
wall 16. The shaft is surrounded by a 
sleeve 40 and is pinned thereto by means 
of a taper pin 141. 85 

The impeller 11 is shown in detail in 
Figure 3 and comprises a hub portion in- 
dicated generally at 41 having a tubular 
part 42 which fits over a part 43 on the 
shaft sleeve 40. The sleeve 40 is provided 90 
with a threaded end 44 and a square por- 
tion 45 is received in an aperture 46 of 
generally square section in the hub 41. The 
impeller is retained in position on the 
sleeve by means of a bullet 47 which is 95 
threadedly engaged with the screw-threaded 
end 44. 

The impeller has two blades extending 
from the hub. Each blade has a first, 
straight portion 48. The portions 48 ex- 100 
tend in diametrically opposite directions 
from the part 42 of the hub and also ex- 
tend rearwardly therefrom as indicated at 
49. The first portions of the blades sweep 
out a volume which is substantially that 105 
defined between the inner surfaces 18 and 
21 of the walls 15 and 16 and the inner 
surface 28 of the peripheral wall 17. As 
will be seen from Figure 1, there is a 
working clearance between the various walls 110 
and the blade portions 48. 

Each blade also has a second portion or 
honi 51 a part 51c of which projects trans- 
versely of the first portion. The second 
portions 51 lie within an aperture 50 in the 115 
front wall 15, which aperture constitutes 
the inlet 13. Each part 51c of each second 
portion has an arcuate inner edge 5la and 
an arcuate outer edge 51b. The second 
portions or horns 51 act to reduce the tend- 120 
ency to cavitation at the eye of the pump 
and the angle between each first portion 
48 and the part 51c of the second portion 
or horn 51 carried thereby will be chosen 
for maximum efficiency in reducing cavita- 125 
tion. 

It will be seen that the maximum radial 
dimension of each first portion 48, Le., its 
radial extension from the axis of rotation 
of the impeller, is greater than the maxi- 130 
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mum radial dimension of each second por- 
uon 51. The maximum axial dimension of 
each first portion 48. i.e. its extension paral- 
lei to the axis of rotation of the impeller 
is greater than the maximum axial dmea- 
aon of each second portion 51. Moreover 
m " un H in .transverse extension of each 
part 51c. i.e. its extension in planes oer- 
pendicular to said axis, is greater than the 

m^ZS 1 thlCk P CSS of «* Portion 48 
measured in planes perpendiculaV to said 

Where the shaft sleeve 40 passes through * .i "~ ^s«aer acase a 

ttie aperture 39 there is a seala^S 9 J m ^ et 'v. 411 rotatawT fc 

uidicated generally at 52. ThT^aTTr S£ ?^ b % ±mu & said rear walT a^ 

rangement is the subject matter our m ±e front Wfl " nt **" -™ 

u F- 31 ? ^ wJI therefore not be 
described in detail. Basicallv the seal com- 
K £ auxiliary impeller 53 which is 
keyed to rotate with the sleeve 40 and 
which, when the pump is operating, pro- 
duces a pressure-balanced. hquid-ring £ 
When the pump is stationary, a diaphragm 
53a can come into contact with a shoulder 
56 on the sleeve 40 to form a static seal 
The casting 25 through which the bolts 
» provided with a recess 54 to £ 

uMi °T\ ptTi P tr y of ^ wall 
16 and also helns to fr.™ ~< »i . 



H" ~~ f r " "^V" "»™ pan oi tne cham- 
ber within which the auxiliary impeller 

Jj^H ThC "f** 25 * Secured g 
socket-head screws 55 to a further casting 

35 ffjf. ^J 0 " 000 ^ fonn ' casting 60 
35 having a flange 61 which is connected bv 

socket-head screws 62 to a motor ^ate 63 
which in turn is connected by bolts 64 to 
the motor not shown. The casting 60 is 
40 Kr^r^ a tophragm65whichma? 
,L^ de 0f ? tanjum (° r other material) 
and between die inner edge 66 of the dia- 
phragm and the outer surface of the sleeve 
40 there is a very small clearance. The 

JSLSSr* £ is secunediS 
a recess 67 m th*» poet «r» *n l 



second portions or horns 51 serve to re- 
duce the tendency to cavitation at the eve 
of the pump. 7 
The construction of the casing of the 

WHAT WE CLAIM IS- — 

sa id chamber through said rear wlL ^ 

to front wall of th^affaS 80 
disposed symmetrically about the^L of 
£??!!,? ^ impeUer. Ita taJdhftaS. 
ug a hub and blades extending fcerefrTm 
the blades each having a first portion Which 
extends outwardly from the hub and f which 85 

entering the inlet centrifugallv of said axis 
S a fl „H a i: nd p0rtion Iocate ~ d witSn sSd 

vXelv L™ Vm8 « Part Pr0jcctin 8 'ad- 
versely from the first portion at an anefe on 

such as to reduce the tendency to^caS 90 

ton at the eye of the pump when die £ 

>s m operauon. the maximum radial^nd 



16 and^so iW'S^ Kdefe^ - S^ffSS 

5 b fro^ ^ ^uT^^^ « 



of the second portion of each blade from 
£e S^?, m °fK th l ! rc0f bein S greater <& i 00 
SL^^™ ^ lckness of the first portion 
measured in planes perpendicular to sud 

mh M P"mp according to Claim 1 
wherein said part of each second portion IOS 
has arcuate radially outer and JeS 
ritLr «f *f ntnfi '8^. P«mip according to 
SS3u?i. lbe Pfcedmg claims whereuT the 
no^^°S„ri> b ^ ^ first por! 



SSZ "ft A , drain 69 * ProvLSTthe JStonfSSJ ^ St ^ 8h i- and 110 

casung 60 and an inlet 70 for flushing the Z? V ^ said axis in diametrically opt 

seal 52 is provided and is fonnedlardyk * directions. y 

the castmg 25 and partly in the waUl* • A centrifugal pump comprising a 

50 ^'ItoissuppUelto^pimir^ogh Sff ^ f ^ « a EwaU 
a pipe which is formed with a nornS 2 iSL -!S d , havm « an impeller substantially 115 
flange which may be bolted to the S L^ 0 " ™* referenceto 
waU 15 by being received on studs 71 ^wn m Figure 3 of the accom- 
jectmg from the front walL AltematrveK ™I^^ Wmss '. to impeUer being^. 
55 the operture 50 may be threaded tolS and having parti ro- 
an inlet spigot in the same manner Tfthe w£w ^ !? kt ¥* nuK substantially^ l 20 
spigot 32 of the. ™.ti»t ;„ ~~r.J ■ me hereinbefore described with reference ^ 

and as shown in c; , , . . . ° 
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ffi 32 , of the outlet is received £ £ e 

Snf 1 ^ 17 ' ^ is removed froS 
the pump by means of a pipe having a fiance 
which is bolted to the flan'ge 36 of theoK 

tkJ^? n ^ Pimp is in use. liquid enters 
S 6 m 1 ? 13 ' ^ accelerated centrifugaUy b? 
the blade portions 48 of the impeller 11 and 
is delivered through the outlet 14 The 



, . ~ — r wim rererence to 

and as shown in Figures 1 and 2 of the 
accompanying drawings. 

FORRESTER. KETLEY & CO 
Chartered Patent Agents, * 
i-o t-j R "tland House. 
148 Edmund Street, Birmingham 3 
and 

Jessel Chambers, 
88/90 Chancery Lane, London. WC2. 
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